V oluntary euthanasia became legal in Quebec in December 2015, 1 although the legislation is currently the subject of litigation. In addition, phys ician-assisted death will become legal across Canada in February 2016, 2 barring an extension on the deadline being given by the Supreme Court of Canada. There are many questions about how physician-assisted death should be regulated. One as-yet-unanswered question is "Should physician-assisted death be recorded anywhere on the medical certificate of death?" If so, a second question follows: "How should it be recorded -as manner and/or cause?" and if the latter, "Which category of cause: immediate, ante cedent or underlying?"
To address these questions, we reviewed the purposes of medical certificates of death, the various medical certificates of death in use across Canada, death certificates in jurisdictions that already permit physician-assisted death and the law with respect to life insurance in Canada and abroad. We found that, by turning to first principles and established practices regarding completion of medical certificates of death, we were able to find sensible answers to these questions.
Terminology
For the purposes of this paper, we adopted the definitions of key terms provided by the trial judge in Carter v. Canada (Attorney General): 3 "Physician-assisted death" and "physician-assisted dying" are … generic terms that encompass phys ician-assisted suicide and voluntary euthanasia that is performed by a medical practitioner or a person acting under the direction of a medical practitioner.
"Physician-assisted suicide" means the act of intentionally killing oneself with the assistance of a medical practitioner, or person acting under the direction of a medical practitioner, who provides the knowledge, means, or both. 
Current practices for medical certificates of death in Canada
Cause of death Although there is no uniform medical certificate of death in use across Canada, all 12 of the provinces and territories for which we were able to obtain a medical certificate of death ask for the "immediate cause of death" and "antecedent causes, if any, giving rise to the immediate cause …, stating the underlying cause last." The underlying cause of death is "the cause selected for coding and tabulation of the official cause-ofdeath statistics." 4 All 12 jurisdictions also ask for "other significant causes contributing to death" but "not causally related to the immediate cause," "not resulting in the underlying cause" and "not related to the disease or condition causing it." In addition, all 12 jurisdictions ask for the interval between the onset of each cause or condition and death. • Physician-assisted death will likely be legal in Canada in 2016.
Manner of death
• Physicians need to know whether and, if so, how to report physicianassisted death on medical certificates of death.
• Physician-assisted death should be reported as the manner of death.
• The medical condition that qualifies a patient for physician-assisted death should be recorded as the underlying cause of death, the injection or ingestion of a lethal dose of medication should be recorded as the antecedent cause, and the physical sequela of the lethal injection or ingestion should be recorded as the immediate cause.
"manner of death," and the respondent must check one from a list of possible answers, including "natural," "accident," "homicide," "suicide," "pending investigation," "pending finalized details of natural causes" and "undetermined." However, not all jurisdictions offer all of these options; for example, only half include "natural." For the complete results of our review of medical certificates of death and registrations of death from across Canada, see Appendix 1 (available at www .cmaj .ca/lookup/suppl/doi:10.1503 /cmaj .151130 /-/DC1). For information about the approaches taken in permissive jurisdictions, see Appendix 2 (available at www.cmaj .ca/lookup/ suppl/doi:10.1503/cmaj .151130 /-/DC1).
Whether to record physicianassisted death on the death certificate
Medical certificates of death are documents that are used for legal purposes and so should be accurate. For example, they can be used in establishing legal accountability for death or liability for payment on life insurance policies (in terms of both the fact of death and whether any exclusions in the insurance contract were met). Medical certificates of death are used as a source of data for mortality statistics that then inform the allocation of resources, for example, guiding the allocation of health services or health research resources. These documents need to be sufficiently informative to serve that end. Medical certificates of death are also sources of information for a variety of different kinds of research and so should be both accurate and informative. Recording physician-assisted death directly on the medical certificate of death will make endof-life research (critical for practice and system improvement) much more efficient and reliable. Instead of sampling from all certificates of death and surveying doctors to determine which cases involved physician-assisted death (a model based on the method developed in the Netherlands and Belgium), vital statistics registrars in Canada would be able to provide researchers with all and only the cases of physician-assisted death from the certificates and vital statistics databases. Furthermore, medical certificates of death could be used as a direct tool for the oversight of physician-assisted death. For example, at the end of every year, the vital statistics registrars and the physician-assisted death review committees (assuming such committees are set up) could cross-reference health information documents and forms, including certificates of death, to ensure that all cases of physicianassisted death were reported to the review committees and that these cases were properly recorded on the medical certificates of death. Trust will be essential if physician-assisted death is implemented in Canada, and we believe that transparency on medical certificates of death is part of a solid foundation for trust.
There are, nonetheless, some arguments against recording physician-assisted death on a medical certificate of death (though we find these to be unpersuasive). Doing so might lead insurance companies to deny claims on life insurance policies. The patient might not want anyone to know that he or she died as a result of physician-assisted death. Similarly, the physician might not want anyone to know that he or she participated in physician-assisted death. We consider these concerns below.
Insurance
The concern regarding insurance companies can be set aside, on the following grounds.
The Canadian Life and Health Insurance Association's position is that life insurance claims in cases of physician-assisted death should not be denied by reason solely of the insured person accessing phys ician-assisted death, as long as the processes set out in the law for access to physician-assisted death were followed. Therefore, no risk of denial of life insurance coverage would be created by reporting physician-assisted death on the death certificate (Frank Zinatelli, vice president and general counsel, Canadian Life and Health Insurance Association: personal communication, Nov. 18, 2015).
It must be acknowledged here that, in common law, an individual cannot cause a loss and then be compensated for that loss. To allow such compensation requires legislation to override the common law. As a result, provincial and territorial insurance acts now include a provision giving insurers permission to pay out on claims in cases involving suicide. However, these provisions arguably would not cover physician-assisted death (or at least voluntary euthanasia). This, however, is not a reason not to record physicianassisted death on medical certificates of death. Rather, it is a reason to amend the current legislation to allow compensation in all cases of phys ician-assisted death in which the provisions of future legislation on physician-assisted death have been met.
Privacy
Concerns regarding privacy are real but manageable. First, the cause and manner of death are protected information released to only a small number of people (e.g., legal authorities) and for limited uses (e.g., court cases). Second, the balancing of privacy against the benefits of an accur ate and informative accounting of each death is well established in practice. In many circumstances, a patient might wish the cause of death not to be recorded (consider, for example, death caused by a sexually transmitted disease) or a physician might wish the cause of death not to be recorded (consider, for example, deaths due to mishaps during surgery or provision of abortion). Yet physicians are currently required to record these causes of death. There does not seem to be any principled basis for finding a different balance in cases of physician-assisted death. Furthermore, if it were determined that the patient's or the physician's name should be protected even more than it already is (i.e., protected from disclosure under a freedom-of-information request), it could be protected pursuant to freedom-ofinformation and protection-of-privacy legislation. In other words, even if this is a legitimate concern here, it can be met by protecting the information rather than not gathering it.
How to record physician-assisted death on the death certificate
We conclude that physician-assisted death should be required to be recorded on the medical certificate of death. As such, the second question arises: How should physician-assisted death be recorded? It could be recorded in a number of ways: as the manner of death, the cause of death or both. If the cause of death, it could be recorded as the underlying, subsequent antecedent or immediate cause of death.
Manner of death
As noted earlier, all medical certificates of death in Canada currently ask for the manner of death, which reflects how the cause of death came about. For the purposes of completing the medical certificate of death, a "natural" death is brought about by a disease or medical condition. A "non-natural" death is brought about by something other than a disease or medical condition (e.g., homicide, suicide or accident). Thus, in the context of physician-assisted death, the cause of death could be a lethal injection and the manner of death would be unnatural. This suggests that physician-assisted death should be recorded as the manner of death. That is, physician-assisted death should be added to the list of options for manner of death, and it should be broken down into the two subcategories of euthanasia and physician-assisted suicide.
Some might suggest that if the recording of physician-assisted death is required on medical certificates of death, the recording of other forms of end-of-life care that can play a contributory or causal role in death (e.g., withdrawal of life-sustaining treatment and terminal sedation [deep and continuous sedation combined with the withholding or withdrawal of hydration and nutrition where death is not imminent]) should also be required. However, there are additional considerations in the context of these other forms of end-of-life care that would have to be taken into account in determining the right balance between the benefits and burdens of compulsory recording (e.g., volume of cases and the fact that loved ones often make decisions about cessation of treatment). Proper consideration of these factors will be necessary for the implementation of a comprehensive regulatory framework for endof-life care, but this is beyond the scope of the present article.
Cause of death
There are multiple categories of causes of death, running along a temporal spectrum from the antecedent causes (causes giving rise to the immediate cause) to the immediate cause (the final cause in the sequence). The underlying cause is the antecedent cause that initiated the sequence of events leading to death. In other words, the underlying cause starts the chain of events, and the immediate cause is the final link in the chain. Underlying causes may be diseases, other medical conditions or external events (e.g., accidents, intentional acts or errors in medical care). Put another way, the subsequent ante cedent causes and the immediate cause both flow from the underlying cause. Some examples may be illuminating. Diabetes mellitus (underlying cause) leads to chronic ischemic heart disease (subsequent antecedent cause), which leads to myocardial infarction (immediate cause). A collision between the car being driven by the patient and a truck (underlying cause) causes a fracture of the vault of the skull (immediate cause). Tripping over a rug at home (underlying cause) causes a fracture of the neck of the femur (subsequent antecedent cause), which leads to terminal hypostatic pneumonia (immediate cause). 5 In the context of physician-assisted death and building on well-established practice (and sound logic), the disease or condition that qualified the decedent for physician-assisted death (e.g., pancreatic cancer) starts the chain of events and so should be recorded as the underlying cause of death. The ingestion or injection of a lethal dose of medication should be recorded as the subsequent antecedent cause of death. The physical sequela of the lethal ingestion or injection (e.g., anoxemia) should be recorded as the immediate cause of death (see Figure 1) .
Conclusion
From the foregoing, it can be seen that, although some questions will arise from the decriminalization of physician-assisted death for which sui generis answers will be needed, questions about medical certificates of death can and should be answered by reference to and reliance on established principles and practices. It is highly desirable that the approach to medical certificates of death taken in the context of physician-assisted death be harmonized by the vital statistics registrars across all provinces and territories. System oversight and essential endof-life research will not be possible if each of the various jurisdictions goes its own way.
